CHA__N-GES in the liver of rats fed the carcinogen 2-acetylamino-fluorene for a period have been described by a number of workers (Skoryna and Webster, 1951 ; Laws, MabiUe, Royer and Rudali, 1952). Briefly there is some initial damage which may amount to visible necrosis, followed by nodular hyperplasia which becomes niore marked as the feeding of the carcinogen continues. This is accompanied by cyst formation and finally hepatomas arise often multicentrically. In a recent paper one of the authors (Laws, 1959) 
CHA__N-GES in the liver of rats fed the carcinogen 2-acetylamino-fluorene for a period have been described by a number of workers (Skoryna and Webster, 1951 ;  Laws, MabiUe, Royer and Rudali, 1952) . Briefly there is some initial damage which may amount to visible necrosis, followed by nodular hyperplasia which becomes niore marked as the feeding of the carcinogen continues. This is accompanied by cyst formation and finally hepatomas arise often multicentrically. In a recent paper one of the authors (Laws, 1959) showed that if partial hepatectomy is carried out on rats which have received the carcinogen for a period too short to produce obvious change, regeneration of the liver nevertheless is delayed. When it does occur, after a period of five to fourteen days, it is abnormal in type. The present paper describes the behaviour of such abnormally regenerating livers when explanted in vitro. The conditions of culture have been chosen to maintain the cells in a healthy condition for a period without stimulation so that their behaviour will reflect their condition in the organ prior to that sacrifice of the ai-iimal.
MATERIALS AND METHODS
Animal.s.-All the experiments were carried out on 3 to 4 months old male rats of the Leeds strain. These animals are of Wistar stock and are characterised by a slow response to the carcinogen, the first overt histological changes in intact animals not occurring until the seventh to ninth weeks, in contrast to a number of other strains in which they are found as early as the third week.
Carcinogen. In the carcinogen treated hvers the behaviour of the explants varied with the period which had elapsed between hepatectomy and explantation. To understand the results it is first necessary to consider the histology of such livers. This is reported in detail in an earlier paper (Laws, 1959) blue (Laws, 1961) showed the usual blue staining of the cell boundaries even when the cells were separated. In the series explanted three days after hepatectomy, only one of the three animals used showed migration from the explants and histological examination showed that this alone was regenerating to a shght extent in a normal pattern. The outgrowth was largely of sheets of epithelium from which a few isolated cells broke off after a time. In the one rat kifed at five days migration was active and showed first small sheets of epithelial cells foRowed up by a more massive migration of smafl groups and isolated cefls which moved out further. Histological examination showed the beginnings of nodular regener'ation.
The explants taken after seven, ten and fourteen days may be considered together as they foRowed a common pattern. Migration occurred in a proportion of the explants from aR the animals killed in these groups, in an approximately equal distribution between individuals. Histologically all these animals showed nodular regeneration of the type described, in most cases the outgrowth began with the appearance of macrophages and fibroblasts although these were scarce or absent in some ten and fourteen day livers. These were rapidly succeeded by a vigorous outgrowth of isolated liver cells, which migrated for a considerable distance, up to 3-4 mm. in the ten-day hvers which showed the maximum activity in this respect. The most rapid onset of epithelial outgrowth was however, seen in one of the fourteen day animals in which ceRE; of this type were migrating as early as eighteen hours. These cells were large and granular and did not flatten out on the glass surface completely. The nuclear pattern was that of liver cells and they were invariably full of granules. The migration was vigorous, and where fibres of cotton wool were on occasion found in contact with explants, migration occurred along these sometimes from the top of the explant right down to the glass surface. In smaller explants consisting of nodular regenerate, which occurred particularly in the ten and fourteen day groups in which the nodules had practically coalesced, the migration thinned the explants considerably so that they were much reduced in size, after seven to ten days. Daily observations suggested that many cells in fact become dislodged from the glass in these circumstances. In none of these explants were the normal sheets of epithelium seen at any time. The cultures remained healthy rather longer than those from normal liver, often not degenerating until after fouiteen days.
DISCUSSION
These results show a marked difference in the type of outgrowth seen under theise particular conditions between explants from normal bvers, whether young or adult and from the carcinogen-treated livers. Parenchymal migration on the normal livers occurred in sheets of flattened but still differentiated cells. Following carcinogen treatment the cells migrated as individual cells, considerably more rounded, although stifl adhering to the glass or other surface which is presented, and very active in their movement. They still retained their liver-cen characteristics, being particularly rich in glycogen granules.
In the normal group it is noteworthy that the adult rats showed less active parenchvmal migration after hepatectomy than before. This appears in contrast to the findings of Glinos and'Bartlett (1951) but it must be noted that these authors only reported quantitatively on migration as a whole, not distinguishing simple macrophage-fibroblast outgrowth from epithelial cell nligration. Moreover their explants were made on plasma clot, using a rich medium containing embryo extract and placental cord serum. Under such conditions epithelial cell migration is retarded but the activity of the connective tissue elements is enhanced.
The effect of the carcinogen treatment seems to be to facilitate epithelial migration and to inhibit the normal adhesion of the cells which is displayed in flattening and sheet formation. It would appear that two factors might be involved in this process. Firstly, the migration might be facilitated by a lessened binding of the organ by connective tissue fibres. In normal livei the level of collagen has been shown by Harkness (1958) to be reduced during the early stages of regeneration. This does not however in the present experiments appear to have led to any increased migration in normal livers, rather the contrary, so this is probably at the most a minor factor in the carcinogen-treated explants. The second factor is probably a change in the cell surface, since all the alterations in behaviour are consistent with such a hypothesis. Moreover the direct observation of the livers has shown changes in the intercellular adhesion. The nature of the change is not certain but probably involved the aniline-blue staining cell wall material, the role of which has been discussed-in another paper (Laws, 1961 (Laws, 1959) that partial hepatectomy of rats within the first few weeks of carcinogen feeding leads to the precocious appearance of hepatomas. Laird and Barton (1959) 
